Prednisolone 21-sulfate sodium: a colon-specific pro-drug of prednisolone.
Prednisolone 21-sulfate sodium (PDS) was synthesized as a colon-specific pro-drug of prednisolone with the expectation that it would be stable and non-absorbable in the upper intestine and release prednisolone by the action of sulfatase once it was delivered to the colon. In-vitro/in-vivo properties were investigated using rats as test animals. PDS was chemically stable at pH 1.2, 4.5, 6.8 and 8.0, and the apparent partition coefficient was 0.11 in 1-octanol/pH 6.8 buffer solution at 37 degrees C. PDS was stable on incubation with the contents of the stomach or small intestine. When PDS (0.1 mg equiv. of prednisolone) was incubated with the caecal contents (0.05 g), prednisolone was produced to a maximum 54% of the dose in 6 h and decreased thereafter, which suggested that reduction of the A ring took place in addition to the hydrolysis by sulfatase. After oral administration of PDS, a small portion of prednisolone was recovered from the cecal contents but not from the small intestine. Neither PDS nor prednisolone was detected in the plasma, suggesting that absorption of PDS is limited. The data demonstrate that the sulfate ester can serve as a novel colon-specific pro-moiety by limiting the absorption of the pro-drug in the upper intestine and releasing the active compound by the action of microbial sulfatase in the colon.